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APPARATUS FOR CONTROLLING
TRANSMISSION GEAR SHIFT SELECTION

BACKGROUND OF THE INVENTION

Thr present invention relates generally to the field of
devices for controlling transmission gear shift selection

and, more specifically, to such devices which effect
gear shift change based upon engine rotational speed
(RPMys).

Automotive vehicles equipped with automatic or
semi-automatic transmissions are typically equipped
with a manually operable gear shift selection lever
which permits the operator to place the vehicle in vari-
ous operational modes, such as forward, reverse, neu-
tral and park. Usually, in the forward drive mode, there
are at least two or three drive settings. While vehicles
having fully automatic transmissions can be driven
without further manual shifting by selecting the highest
drive setting, the lower drive positions allow the opera-
tor to use lower gear ratios which provide improved
performance when unusual road or load conditions are
encountered.

Some drivers, however, also use the lower shift pOsi-
tions in accelerating the vehicle from a stopped or
nearly stopped position in a manner similarly to fully
manual gear shifting. Thus, such a driver will start in
the lowest drive position and successively shift to the
second lower and highest drive positions as vehicle
speed 1s increased. This manner of driving is also em-
ployed by race car drivers, notably dragsters.

In drag racing, automatic or semi-automatic transmis-
sions are employed because they reduce the time
needed to shift gears by eliminating manual clutching.
Obviously, in order to win at drag racing, the driver
must be able to initiate gear shiftig at the precise mo-
ment the optimal engine RPM speed is attained. While
a tachometer gauge is provided to assist the driver in
determining when to shift, the gauge can give some-
what false readings due to vehicle vibrations.

In order to further aid the drag racing driver in shift-
Ing at the right time, and indicator light is often pro-
vided which signals when the dirver should initiate the
next gear shift. Obviously however, there is a significant
time lapse corresponding to the driver’s reaction time
which 1s undesirable. While the indicator light can be
made to compensate for the dirver’s reaction time, this
reaction time is not constant and therefore cannot be
precisely compensated. In any event, the driver must
take one hand off the steering wheel to initiate a change
In gears, and must also take his eyes off the road to
monitor the tach and indicator light. This is undesirable
from the standpoint of insuring a proper course and
control of the vehicle.

SUMMARY OF THE INVENTION

An apparatus for use in an automotive engine having
an electrical power source and an automatic or semi-
automatic transmission including a manually operated
transmission gear shift lever having at least two forward
drive positions, according to one embodiment of the
present mvention comprises a speed sensing means for
sensing the rotational speed of the engine and generat-
ing an output signal when the engine reaches a prese-
lected rotational speed. There is also provided a gear
shifting means for changing the shift position of the gear
shift lever from a first drive position to a second drive
position automatically in response to the output signal
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from the speed sensing means. The gear shifting means
Includes a latch movable between open and closed posi-
tions, a normally de-energized solenoid having a
plunger connected to the latch and operable to move
the latch to the open position when the solenoid is ener-
gized by the electrical power source, a relay means for

allowing the energizing of the solenoid by the power
source in response to the output signal from the speed
sensing means, and an actuating means for actuating the
movement of the gear shift lever from the first drive
position to the second drive position in response to
movement of the latch from the closed to the open
position. The actuating means includes a spring biased
linkage mechanism connected to the gear shift lever and
a spring operably connected to the latch. The linkage
mechanism is operable to move the gear shift lever from
the first drive position to the second drive position
when the engine reaches the preselected rotational
speed. |

Accordingly it is an object of the present invention to
provide an improved apparatus for automatically con-
trolling upshifting of gear selection positions for an
automatic or semi-automatic transmission.

It 1s a further object of the present invention to pro-
vide an improved apparatus for automatically advanc-
ing the gear shift lever for an automatic or semi-
automatic transmission between successive drive posi-

tions in response to the engine reaching a preselected
rotational speed.

Further objects and advantages of the pfesent inven-
tion will become more apparent by reference to the
following FIGURES and detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagrammatic view showing a two speed
preferred embodiment of the apparatus according to the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

For the purposes of promoting an understanding of
the principles of the invention, reference will now be
made to the embodiment illustrated in the drawings and
specific language will be used to describe the same. It
will nevertheless be understood that no limitation of the
scope of the invention is thereby intended, such alter-
ations and further modifications in the illustrated de-
vice, and such further applications of the principles of
the invention as illustrated therein being contemplated
as would normally occur to one skilled in the art to
which the invention relates.

Referring now to the drawings in detail, the reference
numeral 10 designates an automotive engine having an
electrical power source 11 and an automatic or semi-
automatic transmission 12 to which is connected a man-
ually operated transmission gear shift lever 13 having at
least two forward drive positions.

In the present invention, an engine RPM sensor 14
senses the rotational speed of engine 10, as derived from
signals produced by the engine ignition coil, and gener-
ates an analog electrical signal representative of the
actual detected rotational speed of engine 10. The level
of the signal from sensor 14 is then compared with a
preselected reference signal corresponding to the de-
sired engine speed to be attained to initiate a gear shift.
When the level of the signal from sensor 14 matches the
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preselected reference signal, sensor 14 generates a shift
signal on line 14a.

A gear shifting means, generally designated at 15,
changes the shift positin of gear shift lever 13 from a
lower forward drive position to a higher forward drive
position automatically in response to a shift signal gen-
erated from RPM sensor 14. Gear shifting means 13
generally includes a latch 16 movable between open and
closed positions, a normally de-energized solenoid 17
having a plunger 18 operable to open latch 16, and an
actuating mechanism 20 operable to upshift gear shaft
lever 13 upon opening of latch 16.

The generating of a shift signal on hine 14a actuates
the closing of a normally open relay 21 connected be-
tween normally de-energized solenoid 17 and electrical
power source 11, which may be a car battery. Closing
of relay 21 permits electrical current to flow from
power source 11 through relay 21 to energize solenoid
17. The solenoid 17 includes a plunger 18 which is piv-
otally connected to a latch 16 that 1s spring biased
towards its closed position by spring 23. Upon solenoid
17 being energized by power source 11, plunger 18
actuates within the solenoid (in the direction of arrow
21) and causes latch 16 to pivot, against the urging of
spring 23, to its open position.

Actuating mechanism 20 includes a rigid frame 24
fixedly mounted relative to the gear shift lever 13.
Frame 24 1s comprised of a pair of plates 25 and 26
separated by supports 27 and 28. A lost motion linkage
rod 30 1s shdably received within a collar 31 1n turn
slidably supported within frame 24 and guided within
holes in plates 25 and 26. Linkage rod 30 may be di-
rectly connected to gear shift lever 13 or to the linkage
between lever 13 and the engine transmission.

As seen mn FIG. 1, collar 31 is normally urged to the
right by a spring 32. Pivoting of latch 16 to 1ts open
position releases collar 31 to slide rightwardly, under
urging from spring 32, until movement is stoppd by
contact of shoulder 34 on collar 25 against plate 26. The
right end of collar 31 urges against a nut 36 threadably
received on lost motion linkage rod 30 and thereby
moves the rod 30 and shift lever 13. When the shift
lever 13 1s positioned in the park, neutral or reverse
positions the nut 36 on rod 30 will be positioned suffi-
cently to the right so that even if a shift signal causes the
opening of latch 16, rod 30 will not be urged by collar
31 to shift gear shift lever 13.

Once the gear shifting means 15 has been actuated to
upshift gear shift lever 13, it cannot again be actuated by
a shift signal from RPM sensor 14 until the gear shift
lever 13 is manually downshifted into the lower drive
position. Such movement of gear shift lever 13 causes
collar 31 to be moved to the left, against the urging of
spring 32, under urging from nut 36. Collar 31 is moved
sufficiently to the left to permit latch 16 to close by
pivoting into the space between shoulder 34 and plate
26 under urging from spring 32.

A cut out switch 37 1s connected between RPM sen-
sor 14 and relay 21 and operates to disconnect sensor 14
from relay 21 once the gear shift lever 13 1s upshifted by
movement of rod 30. A spring biased lever arm 38 on
cut out switch 37 detects the position of collar 31 and
opens switch 37 when collar 31 moves rightwardly
upon being released by latch 16. Cut out switch 37 will
not close again until the shift lever 13 has been manually
downshifted to the lower drive position. Thus, if a shift
signal 1s again generated from RPM sensor 14, the signal
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will not proceed to relay 21, which will stay open and
will not energize solenoid 17.

A manually operable disconnect switch 40 allows the
shift signal generated from RPM sensor 14 to be manu-
ally disconnected from the remainder of the circuitry so
that gear shift lever 13 can be manually operated in the
usual fashion, if desired.

Gear gear shifting means 15 further includes a manu-
ally operable test switch 41 for generating a test output
signal, independent of RPM sensor 14, to actuate the
actuating mechanism 20.

Several advantages of the present invention should
now be apparent. First, under or over revving of the
engine, a common problem in manual shifting, is elimi-
nated. Second, the driver has both hands free for use on
the steering wheel. Further, the driver does not have to
monitor a tachometer or shift indicator light. In addi-
tion, the invention can be manually overrided to shift
sooner than the preselected RPM shifting level, or man-
ually hold 1t to shift later or may be totally disabled by
simply throwing a switch to allow full manual shifting.

While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, the same 1s to be considered as illustrative and not
restrictive in character, it being understood that only
the preferred embodiment has been shown and de-
scribed and that all changes and modifications that
come within the spirit of the invention are desired to be
protected. Thus, for example, while the described in-
vention is suited for use with a transmission having two
forward drive positions, it should be obvious that the
invention may be suitably modified for use with trans-
missions having three or more forward drive positions
to eftect a series of up shifts at the corresponding opti-
mal engine RPM speed for each shift.

What 1s claimed 1s: |

1. In an automotive engine having an electrical power
source and an automatic or semi-automatic transmission
including a manually operated transmission gear shift
lever having at least two forward drive positions, an
apparatus comprising:

(a) a speed sensing means for sensing the rotational
speed of said engine and generating an output sig-
nal when said engine reaches a preselected rota-
tional speed; and

(b) a gear shifting means for changing the shift posi-
tions of said gear shift lever from a first drive posi-
tion to a second drive position automatically in
response to said output signal from said speed sens-
ing means, said gear shifting means including
(1) a latch actuable between open and closed posi-

tions,

(11) a normally de-energized solenoid having a
plunger connected to said latch and operable to
move said latch to said open position when said
solenoid 1s energized by said electrical power
sOurce,

(i11) a relay means for allowing the energizing of
sald solenoid by said power source in response to
said output signal from said speed sensing means,
and

(1v) an actuating means, including a spring biased
linkage mechanism operably connected to said
gear shift lever and said latch, for actuating the
movement of said gear shift lever from said first
drive position to said second drive position in
response to movement of said latch from the
closed to the open posttion, thereby causing gear
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shifting to occur when said engine reaches said
preselected rotational speed.

2. The apparatus of claim 1 wherein said linkage
mechanism in said actuating means is a lost motion
linkage.

3. The apparatus of claim 1 wherein said shifting
means further includes a cut-out switch responsive to
the position of said linkage mechanism to disconnect the
output signal of said speed sensing means from said
relay when said gear shift lever is in said second drive
posttion.

4. The apparatus of claim 1 wherein said shifting
means further includes a manually operable disconnect
switch means for disconnecting said speed sensing
means output signal from said relay means.

5. The apparatus of claim 1 wherein said gear shifting
means further includes a manually operable test switch
means for generating a test output signal, independent
of said speed sensing means, to actuate said actuating
means.
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6. The apparatus of claim 1 wherein said actuating
means includes a normally open relay operably con-
nected to said speed sensing means and said solenoid,
said relay closing in response to said output signal from
said speed sensing means thereby permitting said power
source to energize said solenoid.

1. The apparatus of claim 2 wherein said shifting
means further includes a manually operable disconnect
switch means for disconnecting said speed sensing
means output signal from said relay means.

8. The apparatus of claim 7 wherein said gear shifting
means further includes a manually operable test switch
means for manually generating a test output signal,
independent of said speed sensing means, to actuate said
actuating means.

9. The apparatus of claim 8 wherein said actuating
means includes a normally open relay operably con-
nected to said speed sensing means and said solenoid,
said relay closes in response to said output signal from

said speed sensing means thereby permitting said power

source to energize said solenoid.
* %k ok k0%
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